During the second World War, Finch acted as Scientific Adviser to the Ministry of Home Security, being especially concerned with fire defence.
Finch's mountaineering activities spanned the interval between the two wars and his exploits in the Alps are legendary; his association with the Everest expedition of 1922 is memorable both for his performance with Bruce and in achieving the altitude record for climbs at that time, as well as for his pioneering activities in introducing the use of oxygen at high altitudes.
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Early Scientific W ork (1921) (1922) (1923) (1924) (1925) (1926) (1927) (1928) (1929) (1930) (1931) The early investigations by Finch and his students in the Department of Chemical Technology of Imperial College were concerned with the mechanism of combustion initiated by, or occurring in, electric discharges. Systematic investigations using direct current, were made into the combustion of mixtures of hydrogen and oxygen, of carbon monoxide and oxygen in discharge tubes, the purely chemical investigations being supplemented by spectroscopic studies. The influence of the material of the cathode, which affected the results, was studied systematically; the sputtering of metallic ions from the cathode was shown to influence markedly the nature of the discharge and the speed of chemical reaction in the gases.
These studies on gas reactions in discharges were followed by investigations of the ignition of discharges in which it was demonstrated that the thermal heating of the gas was insufficient to account for ignition phenomenathese being due to the setting up of a sufficient concentration of suitably activated molecules.
The reactions in gaseous mixtures catalyzed by a heated metallic surface, were examined by studying the electrification of heated gold and silver surfaces exposed to these gases. It was found that there was a striking cor relation between the electrical condition of the surface and the catalytic activity. In the study of platinum, in particular, it was found that cathodically sputtered platinum films were sometimes exceedingly active catalysts of the reaction of H 2 with O a at room temperature as well as showing abnormal charging. Finch and Stuart (1933) , examining the differences between catalytic and non-catalytic platinum films, concluded that some structural difference was responsible, though X-ray Debye-Scherrer patterns failed to reveal any difference.
At this stage Professor G. P. Thomson was consulted on the use of electron diffraction to examine possible surface structures; an electron diffraction investigation was carried out by Thomson and Murison on films prepared and tested by Finch and Stuart. The diffraction pattern showed diffuse platinum oxide rings, in addition to platinum rings and a considerable 'background'.
This investigation is particularly significant in that it led Finch into the electron diffraction field, in order to link catalytic and other properties of surfaces and thin films with crystal structure and crystal texture.
Diffraction work
The Finch cameras constructed in the early 1930s represented a marked technical advance. In particular Finch used a magnetic coil to focus the electrons shortly after the lens properties of magnetic coils had been estab lished. The source of electrons was a cold cathode, and the focusing unit consisted of four coils electrically connected as independent parts. A threestage mercury pump was used to produce a vacuum of 10-5 mm or better. The specimen holder was particularly light and convenient, and allowed, by means of bellows, tilting screws, and a gear drive (i) inclination of the plane of the specimen to the electron beam, (ii) translation of the specimen into the beam (iii) rotation in the azimuthal plane, and (iv) lateral move ment in the specimen plane, perpendicular to the electron beam. The holder served for both reflexion and transmission diffraction patterns. An important feature was the provision of an evaporating device so that thin films could be produced in situ by vapour deposition. The partial use of rubber gaskets was also a great advance in reducing leakage into the vacuum-one of the bugbears of electron diffraction work in the 1930s. The high tension voltage could be varied from 30 kV to about 110 kV though the normal maximum voltage used was about 70 kV. Because of the difficulty of measuring voltages to a sufficient accuracy, Finch used reference substances, the crystal spacings of which were known from X-ray data for bulk specimens; the reference substance and an unknown substance were mounted side by side on the specimen carrier in such a manner that specimens could be transposed into the same position by a suitable traverse or rotation. Each diffraction pattern was recorded on one half of the photographic plate in successive exposures with a short time lapse, during which the voltage was unlikely to change.
The standard Finch camera remained in operation for a number of years-some are still in operation-though a higher voltage version was designed in 1951 (Finch, Lewis and Webb 1953) . This allowed the examination of thicker films in transmission work and helped to overcome difficulties due to charging when insulating specimens were studied by the reflexion method. The new unit designed to operate up to 200 kV marked a departure from the familiar cold cathode. A three electrode hot filament gun was used together with a two-lens focusing system. The specimen unit and the opera tion of the camera were otherwise similar to the original design.
One of the first of a number of striking results of the use of the Finch camera was the discovery of'basal plane pseudomorphism' (Finch and Quarrell 1933) . It was found that thin films of aluminium on platinum, zinc oxide on zinc, magnesium oxide on magnesium possessed abnormal crystal structures due to pseudomorphism in two dimensions e.g. (f.c.c.) aluminium on (f.c.c.) platinum acquired a face centred tetragonal structure in which the spacing in the 'cube' plane matched that of platinum while retaining its original spacing in the perpendicular direction. In the case of (hexagonal) zinc oxide on (hexagonal) zinc there was again matching in the basal plane: the c spacing of zinc oxide increased, this increase leaving the volume of the zinc oxide cell practically unchanged.
This phenomenon aroused a great deal of interest, particularly the case of zinc oxide which involved a change of lattice spacing in the basal plane of about 20%, and led to a re-examination of all these interesting cases (see e.g. D. W. Pashley, Phil. Mag. Supp. 5, 173, 1956 43, 1965) suggested that in initial stages of epitaxial growth, this 'pseudo morphism' should be a general feature. These theoretical investigations have stimulated further work on thin epitaxial layers in ultra high vacua and the impetus of the early work of Finch and Quarrell has by no means been exhausted.
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Beilby layers and lubrication
Polishing of a material leads to the formation of a surface layer the properties of which differ in many respects from that of the bulk material e.g. in density, chemical and electrochemical activity as well as in hardness. A systematic study by Beilby, using optical microscopy, of polish on a large variety of materials led to the hypothesis that an amorphous layer was formed which behaved like a viscous liquid. Since the 'polish layer' is relatively thin, it is particularly suitable for examination by electron dif fraction in 'reflexion' because of the large scattering of electrons by atoms. The first such investigations by G. P. Thomson and his co-workers were consistent with an amorphous material produced by subdividing the material to such a degree that the crystalline size was of the same order as the crystal cell size.
The same experimental results (i.e. diffuse diffraction haloes) could be produced by a liquid, and the first work on the subject (Finch, Quarrell and Roebuck 1924) was directed to distinguishing between the two hypotheses, by examining the metal films formed by vapour deposition on to polished metal surfaces. Preliminary work had shown that zinc films deposited on copper showed no recognizable structure and this phenomenon was examined in detail by depositing thin layers of zinc, lead, silver and tin onto substrates of the same material which were highly polished. The diffraction patterns from the deposit were clearly observed initially, but faded (without loss of diffraction ring definition) after a short while, usually of the order of seconds. A series of such deposits led to the same sequence of events though the deposits vanished more and more slowly and eventually remained visibb over hours. Experiments with etched metallic substrates under the same conditions showed none of this ability to 'absorb' the deposit. These experi ments showed the liquid-like behaviour of the polish layer to be like the ab sorption of a thin deposit by a supercooled liquid melt.
Further studies on non-metals produced a good deal of extra information. Calcite was a particularly interesting case, as experiments on crystallizing sodium nitrate from solution on a polished cleavage face of calcite showed that the surface was crystalline. Electron diffraction patterns confirmed this. Surfaces cut at an angle to the cleavage face and polished, showed however the characteristic 'halo' pattern in diffraction and this pattern became more pronounced the greater the angle to the cleavage face. It was concluded that while a Beilby layer was formed even on the cleavage face, this recrystallized almost immediately.
A variety of non-metals, mainly semi-precious stones, showed a behaviour similar to calcite when surfaces were cut in an arbitrary direction and polished Two main groups were found. Group I gave spot patterns and sharp rings in the electron diffraction experiment (i.e. crystalline surfaces) and comprised quartz, diamond, sapphire, garnet, spinel, chrysoberyl, epidot, olivene, spliene. Group II (white beryl, zircon, tourmaline, cassiterite, hematite), showed the 'halo' pattern characteristic of the Beilby layer. Group III (brown beryl, moonstone, orthoclase, cordierite) showed a mixture of the diffraction effects, i.e. a very thin Beilby layer.
In working with insulating crystals, it was not possible to use very low glancing angles of incidence because the crystals charged badly and disturbed the diffraction pattern. It was therefore not always possible to decide whether a very thin amorphous layer was superposed on the apparently perfectly crystalline surface. The high energy version of the Finch camera allowed a re-examination of this point. It was found for instance that with a good polished natural quartz crystal the glancing angle of incidence could be reduced from about one degree for 60 keV electrons to about ten minutes of arc for 150 keV electrons. The purely crystalline diffraction patterns found at 1° was still present at 10' but in addition faint but distinct haloes appeared. This showed the existence of an amorphous layer whose thickness was estimated as about 0.5 nm.
The Beilby layer investigations had a number of practical implications. Finch examined the working surfaces of aeroplane engine cylinder sleeves. The freshly honed unused sleeves had a crystalline structure (as shown by well defined electron diffraction rings) but after they had been 'run in', the working surfaces were found to be covered with a thick Beilby layer of steel. The essence of the 'running in' process is a type of vigorous polishing action which leads to the formation of the polish layer, small projections being removed in the initial stages. Experiments on the difference in the polish layers between sapphire and spinel also threw light on the problem of wear in the internal combustion engine cylinder. The piston here consisted mainly of aluminium and it was found that the (harder) cylinder wall against which the piston slides was worn away more quickly than with a cast iron piston. The aluminium piston is covered with oxide which on being 'run-in' is converted (presumably by heating) to minute sapphire crystallites, the hard projections from which pierce the lubricating fluid and produce grooves on 228 the cylinder wall. As sapphire itself does not form a Beilby layer readily on polishing, it was suggested that magnesium aluminate (spinel) which does form a Beilby layer should be used instead of aluminium. Laboratory experi ments with an oxidized magnesium-aluminium alloy surface showed that an amorphous surface layer was formed and that the wear was considerably reduced.
A study of polish on cast iron surfaces served to show why this material is so successful in practice as a bearing metal. The electron diffraction pattern of a lightly polished cast iron was characteristic of graphite, the graphite flakes being oriented such that their cleavage planes were parallel to the surface. This layer acts as a lubricant, as the graphite layers can be made to slide with relatively little shear stress. The graphite also retains its cleavage properties at the high temperatures encountered in the internal combustion engine.
Conventional lubricants were studied by Finch and Zahoorbux in 193 7, and continued to be one of Finch's interests throughout his research career. The lubricant consists of mixtures of hydrocarbons and their end-substituted derivatives (alcohols, acids etc.). When a thin layer of this material is formed on a solid surface, the hydrocarbon chains are found to be oriented at a characteristic angle to the surface (very often normal). The chains themselves are linked in a crystalline array. When rubbed, these chains are caused to slope in a common direction, as can be deduced from the electron diffraction patterns. Under continuous rubbing, or sliding, the hydrocarbon layer is heated, and it was found that the molecular layers gradually lost their relationship. The first molecular layer attached to the surface is relatively undisturbed; the others are disoriented successively, the top layer being practically fluid. The transition from a crystalline to a fluid film is reversible, though where the chains are polar and are more firmly attached to each other the crystalline assembly is more persistent and holds up to a softening (or melting) point. The effect of sliding can then be seen in an inclination of the molecules in the direction of sliding.
The influence of chemical compounds on bearing surfaces was discussed by Finch in some detail in connexion with 'extreme pressure' additives to lubricants, which improve the performance under severe loading conditions. Electron diffraction studies in Finch's laboratory and elsewhere have shown the presence of various chemical compounds on the bearing surface, sulphides, chlorides, oxychlorides etc. Finch attributes the efficiency of the additives to the relatively low fusibility of these chemical layers. The surfaces of metals are covered initially with oxide layers which normally provide the contact once the lubricant fails. When the frictional contact raises the temperature sufficiently the underlying metal softens, flows, and causes disruption of the oxide film. Under these circumstances the additive reacts with the oxide to form a chemical layer which is more fusible than the metal itself. This will tend to flow under stress and hence act as a lubricant, as long as a final molecular layer adheres to the metal surface.
Electrodeposition
One of the first investigations of the electrodeposition of metals, using electron diffraction, was carried out by Finch and Sun in 1936. Both thin and thick deposits were studied, particular emphasis being placed on the relation of the deposit to the base. The first series of experiments involved bases with out obvious crystalline structure-heavily polished surfaces of copper, nickel and gold. The deposits consisted of copper, nickel, gold, iron and platinum. The electron diffraction (reflexion) pattern showed a random orientation in the initial deposits, of the order of several nanometres in thickness. Thick layers (greater than 100 nm) showed a fibre orientation; copper showed (110) planes parallel to the amorphous base, nickel and platinum (111) planes. When crystalline bases were used, a well defined orientation was found in the thin deposits; this eventually changed to the 'normal' orientation found for the amorphous base of the same metal at a thickness of about 100 nm. Parallel experiments were carried out with thin foils as a base, and transmission electron diffraction showed that epitaxial growth occurred, confirming the results using massive bases and reflexion electron diffraction. The investigations on electrolysis were supplemented by experiments using chemical displacement. These confirmed results by other investigators that alloy formation invariably occurred (e.g. with copper and platinum) in contrast with the results on electrolysis where no evidence of alloying could be obtained.
A second more detailed study was carried out (Finch and Williams 1937) on nickel electrodeposited onto copper. The deposit was examined both by electron diffraction and by optical microscopy. The orientation and the crystallite size were found to be determined by the base when the deposit was thin. A departure from the initial state occurred gradually during the de position until at a thickness of about 3 /xm the nickel coating has a crystal size and orientation which is characteristic of the conditions of deposition only. The deposit does however reproduce the network of crystal boundaries on the substrate throughout its depth, as shown by optical micrographs. The adhesion of the deposit to the substrate was measured qualitatively; good adhesion was found only when there was a definite base influence in the initial stages of deposit-polished bases produced poor adhesion. These investigations were continued after the interval imposed by defence work, during the war period, and the general conclusions were summarized by Finch at a conference of the Electrodepositors Technical Society in 1951.
The substrates used in electrolysis were found to subdivide into two types and the mode of growth of the electrolytic deposit could also be divided into two types. 'Inert' substrates were comprised of well polished metals (i.e. having an 'amorphous surface') and a few other inactive substances such as silicon carbide and graphite. Crystalline metal bases formed the 'active' group. The distinction lies particularly in the early stages of electrolytic deposition where there is a link in orientation between directions in the crystalline surface and the orientation of the deposit.
The two extreme modes of growth are characterized as 'lateral' and 'out ward'. The 'outward' form, found normally with inert bases, can be visual ized as due to the initial formation of small atomic aggregates which grow as three dimensional structures and have relatively little adhesion to the base. Here the growth is controlled primarily by diffusion from the electrolyte, and the crystallite grows by extension into regions of highest ion concentra tion in the electrolyte-'needle' growth. In 'lateral' growth there is a relatively strong interaction between atoms of the deposit and the base; the deposit grows laterally in the initial stages and this leads to a fairly uniform coverage of the base in the early stage of deposition, and to the formation of a coherent final deposit.
The conditions which favour outward growth are those associated with (a) a high current density leading to rapid ion depletion at the growing tip of the deposit, (b) a bath composition giving a low ion concentration, (c) a low bath temperature, (d) a low circulation rate of the electrolyte restricting ion mobility towards and over the cathode. The reverse conditions favour lateral growth.
As an example, a fairly smooth microcrystalline silver deposit can be obtained from a cold dilute nitrate solution provided the current density is low; at a much higher current density, needle-like crystals grow and at still higher current densities a fern-like deposit is formed. In the case of iron a transition from outward to lateral growth can be obtained in deposition from an acid sulphate bath. At 20 °G the electron diffraction pattern showed the most closely packed atom row <111> normal to the surface (which is charac teristic of outward growth); at 80 °G other conditions being the same a {110} orientation was found i.e. the most densely packed plane is parallel to the surface, which would be expected for lateral growth.
The effect of circulation of the electrolyte on the growth pattern was tested by rotating the cathode at speeds up to 3000 rev/min. Silver deposited under conditions resulting normally in outward growth, developed lateral growth on the rotating cathode.
On 'active' substrates the interaction of the deposit with the crystallite substrate tended to favour lateral growth. Under suitable conditions, deposit ing a metal (e.g. iron) on a crystalline base of the same metal leads to an overgrowth which just continues the crystal structure. Relatively large thicknesses of this crystalline continuation can be obtained. Where different metals were involved the same effects were found in the early stages, though eventually the orientation and crystal size tended to be determined solely by bath conditions. This is induced by the crystalline boundaries which can lead to nucleation of a different orientation and crystalline form.
Where the bath conditions are arranged so as to promote outward growth with active substrates, the localized influence of the substrate persists for only a few atomic layers. Even in the most favourable case of deposition on a single crystal of the same metal, this thickness does not exceed 20 nm.
The adhesion of an electrodeposit to its base was found to be intimately related to the mode of growth. Outward growth leads to poor adhesion. Lateral growths, particularly with active substrates, form the most adhesive deposits, and this is enhanced when the crystalline size is small and the deposit smooth.
Studies on thin films-interpretation of electron diffraction patterns
The use of a relatively fine beam electron diffraction camera allowed a number of investigations to be carried out on the structure and crystal spacings of small crystals. In most of this work a thinned gold foil was used as a calibration standard. It was found (Finch and Fordham 1937) that the spacings in alkali halide films tended to be larger than the X-ray value, (by an amount which could be as great as 0.5%), though, as pointed out, this discrepancy rested on the assumption that the spacing of the gold foil used was that of bulk. A similar discrepancy was found for a zinc oxide smoke; here both the a and the c spacings of the hexagonal crystallites were appreciably larger (£%-£%) than the X-ray value, though the c/a ratio was unchanged.
New effects were also found in the study of thin platelets and the poly crystalline films of the layer structures-graphite and molybdenum sulphide. A large number of extra diffraction rings were found in transmission experi ments, which could be indexed only by the assignment of fractional Miller indices. These effects were interpreted initially as due to the limited extent of lattice planes not parallel to the collodion base on which the particles were deposited. This interpretation was later modified (in a review article by Finch and Wilman in 1937) to take into account von Laue's theoretical treat ment of diffraction from small crystals which leads to extensions in reciprocal space perpendicular to the surface planes of a small crystal and inversely proportional to the thickness. A satisfactory fit with experiment was obtained though this involves a surprising uniformity in the thickness of the platelets forming the thin films.
The detailed analysis of graphite and cadmium iodide platelets was supplemented by an analysis of the Kikuchi patterns obtained from thicker platelets both in transmission and in reflexion. The spacing between Kikuchi lines allows Bragg planes to be indexed, and the relative orientation of sets of Kikuchi lines and bands can be used to check this indexing. The Kikuchi line system when properly used, forms an alternative method of structure analysis equivalent to a spot pattern analysis. Such an analysis was also used to show that the spacings found for 'extra' rings did not appear in thick crystals and in deciding on possible values for the c spacing of cadmium iodide.
A completely new feature in electron diffraction was found in studies of thin organic crystals-anthracene, chrysene, etc. (Finch, Charlesby and Wilman 1939). These form sufficiently extensive crystals to give spot patterns in transmission diffraction; apart from this expected pattern, diffuse patches of reasonably well defined extent were observed, which changed with the orientation of the crystalline flake. These diffuse areas were consistent with scattering from the individual molecules, treating this scattering as independ ent. The theory of thermal diffuse scattering by crystals provided a theoretical explanation. In principle this effect allows the orientation of molecules in a crystal to be determined and it is surprising that this technique has not received more attention.
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I n d i a, 1952-1957
In 1952 Professor Finch left Imperial College to become Director of the National Chemical Laboratory in Poona. There he reorganized the activities of the different divisions of the institution, paying particular attention to physical chemistry. He introduced two new fields concerned with general solid state physics and the study of surfaces and thin films. He invited special ists under the Colombo plan to reorganize the radioactive tracer laboratory and to lay down a new research programme. The study of the chemistry of essential oils was started initially with a small group, which expanded eventually into a new division o f 'Essential Oils'. The workshop was greatly expanded to support the increased research activities, and was later housed in a spacious new building.
Finch was instrumental in introducing electron diffraction and electron microscopy into the laboratory and in using these techniques for the solution of problems in chemistry, physics and engineering. He established a school of electron diffraction which has spread to other institutions in India. Publica tions in this field from the laboratory include work on oriented thin films (produced by vapour deposition and by electrodeposition), on chemical attack, on effects of mechanical polishing, and on magnetic materials. O f particular interest is the investigation of the iron oxides, hematite, magnetite, maghemite (Finch and Sinha 1957) which led to the suggestion that a new magnetic phase of iron sesquioxide existed. This work stimulated a number of investigations, in various countries, into the unusual magnetic properties of hematite-a study which is still proceeding.
Wartime activities
Professor Finch acted as Scientific Adviser to the Fire Research Division of the Ministry of Home Security, of which Lord Falmouth was head. The writer is indebted to Mr S. H. Clarke for his recollections of this period, from which the following extracts are taken: 'The Fire Service Department had set up a Training College in a large hotel near Brighton, where up-to-date standards were imparted to every member of the new Service. Finch helped to shape the courses on basic science. He devised simple experiments to demonstrate the real significance of heat and heat transfer in fires, and gave the early lectures to those who would later be responsible for training.
'He was called to many fires in London, and watched firemen at work in all conditions. He quickly recognized and responded to what he regarded as the chief characteristic of firemen, namely bravery.
'The Research and Experiments Department had officers in every large town and these sent reports on every raid. During the early days Finch read every report which involved fire. He was not satisfied that the reporters, who had been specially selected and coached to observe in detail the effects of high explosives, were competent to look for new and significant aspects of fire damage, and he managed to secure the co-operation of a number of scientists and engineers throughout the country to attend fires in their own localities, and to send him special reports. These Honorary Fire Observers came to be warmly regarded by the local firemen who had never before met scientists at close quarters. He fully appreciated the difficulty of firemen in getting to close quarters with fires in a large building; he accepted the importance of even the sound of the fire-bells or sirens to the morale of the public. But, he insisted, it should be recognized that, even though the current methods were the best available, they were inefficient, and the job of the scientist was to visualize this clearly, and to try to find better ways of dealing with the problem.
'From the many and varied problems which came before "F Division" and in the solution of which Finch played a prominent part there were two for which he will be remembered. One of these followed a series of disastrous fires in very large buildings. In each incident it was reported that the fire developed with incredible rapidity, and it was feared that the enemy was using a new weapon. Finch noticed, at once that, the buildings were flour mills, and that the high explosive bombs must have broken open the machinery and dispersed and ignited huge clouds of flour dust, producing a secondary dust explosion which created more damage than the bomb itself. There followed experiments and demon strations to validate the suggestion, and investigations to find ways of distributing packets of inert materials around the machinery in flour mills so that these would be distributed in mixtures with the flour, and any explosion inhibited. After meetings with flour millers and with members of the relevant trade union, the protective measures were duly installed. The efficacy was never tested in practice; from that moment no further bombs fell on flour mills! The second example was the initiation of what turned out to be a long series of experimental studies of the growth of fires in furnished rooms, in the course of which a method of using small-scale models was developed. These led to a greatly increased understanding of the subject which had a bearing 234 on many aspects of the work of the Division, and on future researches which have been important in the construction of buildings'.
Apart from the work on fire control, Finch led a group at Imperial College which was also concerned with the development of incendiary bombs. His researches influenced the design of incendiaries, and he also developed a modified flash bomb which was used in night photography by units of the Royal Air Force.
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Mountaineering
(The author is greatly indebted to Dr and Mrs Scott Russell (Professor Finch's son-in-law and daughter) for the following account of Professor Finch's mountaineering activities.)
'Zurich not only laid the foundation of Finch's career as a scientist, it also gave him the opportunity to become one of the most outstanding mountaineers of his generation. Enthusiasm for mountains was kindled in his boyhood in Australia and when, at the age of 15, he came to Europe with his parents he and his brother soon displayed the urge to climb in adolescent escapades-ascents of Beachy Head and Notre-Dame in Paris, both routes being equally dangerous and equally disapproved. Serious mountaineering started in 1907 when he began his studies in Zurich-almost every weekend and holiday, except when examinations interfered, being spent in the mountains. Zurich was then probably the best known and active mountaineering centre in Switzerland. However within a couple of years, in the words of Count Aldo Bonacossa (. Journal, 70, 218, 1965), the well-known Italian climber, "the recognized number one mountaineer and the most outstanding personality among them by far was George Finch" . Bonacossa records that Finch was also known for having introduced the light-weight windproof "anorak" . Viewed from the distance of over 50 years this scarcely seems a great innovation but the majority of mountain photographs of that time show men in heavy woollen clothing-the Norfolk jacket used for country sports at home was then a common dress of British climbers, though scarcely suitable to withstand the wind and snow of alpine storms. Finch's choice of clothing serves as an example of the general approach to mountaineering which contributed so much to his success-a critical scientific approach, which combined safety, efficiency and strenuous activity. He had matured rapidly since the early adolescent escapades.
'Since the Second World War little if anything in Finch's attitudes and achievements would have evoked comment-but it was very different in the first decade of this century. The combination of science and mountaineering was of course not new-Professor Tyndall, the most prominent Fellow of the Royal Society in the Alpine Club fifty years earlier, had made careful scientific observations, but he left the " busi ness" of climbing itself largely to his guides. Finch's approach was entirely different-he applied his science to the art of mountaineering, to the selection of routes by meticulous observation of terrain, weather and snow conditions, to the rigorous disciplining of all physical move ments, to the choice of the most suitable equipment totally without regard for current fashion. Alpine guides, still regarded as obligatory for safe climbing by the majority of mountaineers, had no place in this independent approach. Moreover his excellent physique and cool judgement made them unnecessary. By the time he left Zurich his alpine record-both in winter and summer-had seldom if ever been surpassed.
'The most fully documented example of his planning of an Alpine climb is one of his last major expeditions, the first ascent of the North Face of the Dent d 'Herens in 1923. None of the great alpine north faces had then been climbed and technical difficulties combined with objec tive dangers from falling stones and avalanches made most climbers think they were inaccessible. Finch did not accept this, and, over several years, made more than half a dozen ascents of nearby peaks from which he examined and photographed the face of Dent d 'Herens from different angles. This elaborate reconnaisance enabled him to work out a route with a rigid time-table so that the first part of the climb should be completed before stones loosened by the melting sun after dawn began to fall; as a final precaution he identified a possible safe bivouac site if difficulties became insuperable later on. Starting at midnight, and aided by the moon, the plan was safely carried out. For some years it was regarded as one of the outstanding alpine routes.
'Finch is, however, most widely remembered among mountaineers for his participation in the M ount Everest expedition of 1922 and for his advocacy of the use of oxygen-especially the open circuit type of apparatus which was eventually used on the first successful ascent thirty years later. His outstanding alpine record before the war made him an obvious participant in this enterprise.
'In The ascent of Everest Sir John H unt writes (p. 226): " It was a particular delight in Delhi to meet again George Finch, veteran of the 1922 Expedition and pioneer of the use of oxygen for climbing purposes. His presence among us at this time was the more welcome in that we were so anxious that the tributes with which we were being showered should be shared with those who had shown us the way. As one of the two outstanding climbers of the first expedition to make a definite attempt to reach the summit of the mountain in 1922-the other was George Mallory-and as the strong protagonist of oxygen at a time when there were many who disbelieved in its efficacy and others who frowned upon its use, no one could have better deserved to represent the past than George Finch. We saluted him." 'Finch's place in the annals of mountaineering does not however rest solely on his own climbing, or on his contribution to the ascent of Mt Everest. His two books The making of a mountaineer (1924, published both in English and French) and Der Kampf um den Everest (1925) have a secure place in Alpine literature. The former surveys his entire climbing career until 1923, recording the pleasure he gained on relatively small mountains-especially the Todi-as well as his major climbs. His wife contributed two chapters-one on climbing the Matterhorn, her first Alpine peak, done on their honeymoon. It is no coincidence that the style of Mrs Finch's chapters is similar to that of the remainder of the book-Finch made no secret of the editorial assistance she gave him in all his writings. While The making of a mountaineer helped to shape the attitude of a generation of alpine climbers, other young men were more directly encouraged by its author. In 1929 Finch founded the Imperial College Mountaineering Club, the first British student mountaineering club apart from those in Oxford and Cambridge, and took a very keen personal interest in the activities of all its members. He was made an honorary member of many mountaineering clubs and he was elected President of the Alpine Club in 1959. Nothing perhaps, apart from his Fellowship of the Royal Society gave him more pleasure.
'Those who enjoy mountains are not infrequently attracted also by the sea-and so it was with Finch. As a boy in Australia he had sailed with his father but, so far as is known, took little further interest in this sport until 1932 when, to the surprise of his wife and daughters, he announced one day that he had just bought a yacht, Wasp, an 8 ton gaff-rigged cutter, the sister ship of Alain Gerbault's Firecrest. There were several reasons for this apparently precipitate action; his doctors had banned further strenuous climbing; a close friend had lately been killed in the Alps and an invitation from Sir George (then Professor G. P.) Thomson to join him on his boat had rekindled Finch's old affection for the sea. To spend his leisure in a passive way and not in the open air was un thinkable. Until he went to India in 1952 his summer vacations, except during the war, were mostly taken up with cruising in the English Channel or along the French coast with his wife, daughters and often students as a crew.'
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Apart from acknowledgments made above, the writer is indebted to Dr H. Wilman for help in the initial stages as well as for reprints of many of Professor Finch's scientific papers, and to the archivist at Imperial College (Mrs J. Pingree) for providing relevant data. Helpful communications were received from The Director of the National Chemical Laboratory of Poona, Mr T. S. Blakeney, Dr B. W. Bradford, Dr J. R. Drabble, Professor D. M. Newitt, F.R.S., and Professor A. G. Quarrell.
The photograph is by Walter Bird.
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